Full waveform inversion has been proposed in the early eighties and we now find various illustrations of this high resolution seismic imaging technique on both synthetic and real data. We investigate the different issues one may address regarding the three elements of this technique. The optimisation formulation should move towards more complete Newton-like methods. The hierarchical data sampling strategy should prevent the local optimisation approach to be trapped into a local minimum. The model description should keep the number of degrees of freedom as low as possible while prior information should be integrated into a regularisation term moving the full waveform inversion from a data-driven approach to a more balanced data and model contributions when available.
